Although the pressure chamber has gained wide acceptance as a convenient method for the measurement of plant water status, the relationship between the pressure observed in the chamber and other parameters of plant water status remains unclear. If one assumes that the spatial arrangement of water in the shoot is the same under pressure as it was in the intact plant, the positive pressure (P) and xylem solute potential (41'.) (12) . Between 5 and 7 weeks after seeding, the youngest fully expanded leaf of a plant was used for measurement. Leaves were washed and allowed to dry on the plants for 1 hr before use. An individual leaflet, with 0.5 cm of petiolule, was excised from a plant under normal growing conditions and promptly placed in a pressure chamber for the determination of P. Walls of the chamber were covered with wet paper to prevent water loss during the determination. The entire leaflet was subsequently used to line the walls of the Peltier-cooled thermocouple psychrometer, which was employed to measure /L.
chamber to restore the excised shoot to its original volume. In the case of leaf samples, Boyer (4) proposed that P and 4 , t are related to the original leaf water potential ({L) by equation 1:
{ L == 4's -P (1) The structural difference between xylem and mesophyll cells, as well as other thin walled cells in the leaf blade, suggests that measurements on leafy samples should be in close agreement with equation 1. A leaf on a petiole or stem is analogous to a balloon on the end of a rigid tube, in that the leaf is elastic and has a capacitance, wherease the xylem is a rigid tube with little capacitance (I. R. Cowan, personal communication). In this discussion, capacitance (C) is defined by equation 2: de dC (2) (12) . Between 5 and 7 weeks after seeding, the youngest fully expanded leaf of a plant was used for measurement. Leaves were washed and allowed to dry on the plants for 1 hr before use. An individual leaflet, with 0.5 cm of petiolule, was excised from a plant under normal growing conditions and promptly placed in a pressure chamber for the determination of P. Walls of the chamber were covered with wet paper to prevent water loss during the determination. The entire leaflet was subsequently used to line the walls of the Peltier-cooled thermocouple psychrometer, which was employed to measure /L.
Xylem sap was collected from whole plant tops in the pressure chamber (4) -P. The error was minimized in this study by excising only a short piece of petiolule with the leaf blade. However, when measurements were made on whole leaves from healthy plants, AL was found to be 1.1 to 1.8 bars greater than i/i8 -P. Calculation of the volume of water in the leaf blade (excluding major veins and ribs), relative to the volume of xylem in the rachis, and the relationship between {'L and 0, indicate that complete removal of water from xylem in the rachis by the leaf blade would have increased 44 by approximately 1 bar. There was no evidence that the pressure chamber caused abnormal amounts of water to fill petiole tissues (4), and it was concluded that water from the xylem caused 44 to be spuriously high in whole leaves.
Differences in procedure probably account for the differences in results between this and previous studies. For example, Barrs etal. (2) used whole tomato leaves in the pressure chamber and found 4L to be 0.5 to 2.2 bars greater than -P in leaves of 4-month-old plants, but found 4L to be 1.0 to 4.5 bars greater than -P in leaves of 2-month-old plants. While water from the xylem must have caused some error in the determinationof 4L, there probably was not enough xylary water in the leaf to cause the larger differences they found between 44 and -P. Barrs etal. (2) obtained low values of 44 by allowing excised leaves to transpire. Perhaps this procedure contributed to the disparity between 44 and -P, since they found the disparity to increase with P. Kaufman (8, 9) excised shoots from woody plants and also allowed them to transpire to obtain low values of4L. Leaves were subsequently used in the psychrometer and another portion of the excised shoot was used in the pressure chamber. He observed 44 to be greater than i,&, -P and noted that the disparity increased with the length of stem used in the pressure chamber (9) . The variation he found with stem length suggests that the volume of xylem which was refilled to obtain P was a source of error. The change in the relationship between 44 and P with age, observed by both Barrs et al. (2) and Kaufmann (9) , may have been due, in part, to a change in leaf elasticity or capacitance (11) .
While caution must be exercised in establishing the relationship be.ween 
